Somatic mutations in the D-loop and decrease in the copy number of mitochondrial DNA in human hepatocellular carcinoma.
Somatic mutations in mitochondrial DNA (mtDNA) have been detected in many human cancers, including hepatocellular carcinoma (HCC). The D-loop region was found to be a "hot spot" for mutation in mtDNA of the tumors. However, effects of the D-loop mutations on the copy number of mtDNA in tumor tissues are poorly understood. Using direct sequencing, we examined mutations in the D-loop region of mtDNA in 61 HCCs and the corresponding non-tumor liver tissues. The results revealed that 39.3% of the HCCs carried somatic mutation(s) in the D-loop of mtDNA, and most of these mutations were homoplasmic. Moreover, 37.0% (10/27) of these mutations were T-to-C and G-to-A transitions and 40.7% (11/27) of them were located in the polycytidine stretch between nucleotide position (np) 303 and 309 of mtDNA. In addition, we found that mtDNA copy number of HCC was significantly decreased in 60.5% of the patients with hepatoma, especially in those with somatic mutation(s) in the D-loop of mtDNA (17/24). This decrease in mtDNA copy number was highly associated with the occurrence of point mutations near the replication origin of the heavy-strand of mtDNA. Interestingly, we found that 42.9% (6/14) of the HCCs without mutation in the D-loop had a reduced copy number of mtDNA, indicating that other unidentified factors involved in mitochondrial biogenesis might be defective in the tumor. The results obtained in this study strongly suggest that somatic mutations in the D-loop together with the decrease in the copy number of mtDNA may be an important event during the early phase of liver carcinogenesis.